In recent years, politicians like to ascribe lower growth rates of tax revenues to globalization and the consequences of tax competition. Less interest is paid to another possible explanation: Inflation rates have decreased markedly in industrial countries. The phenomenon of inflation -even of a moderate level -boosting tax revenues is well known under the term "fiscal drag". It is, however, important to
differentiate between a real and a nominal type of fiscal drag Nominal fiscal drag can work the following way: With a progressive tax system and in the absence of perfect indexation, inflation shifts taxpayers into tax brackets with higher marginal tax rates. This so called "bracket creep" leads to rising tax income ratios. Since with positive nominal growth this relationship holds even in the absence of any real growth, the phenomenon can be called "nominal fiscal drag". The real type of fiscal drag does not depend on inflation. "Real fiscal drag" exists if the tax income ratio reacts positively to an increasing real income.
For economic thinking it is not very pleasant to accept the existence of nominal fiscal drag since it implies the existence of some form of money illusion in the political system. There is, however, pervasive evidence of empirical psychology for widely spread money illusion. Money illusion in the context of wages has a close relation to money illusion in the context of taxes. In the case of wages workers more likely accept a cut of real wages with nominal wage stability than with nominal reductions of wages. The case of taxes and voters has an equivalent psychological structure: Voters more likely accept an increasing real tax burden with a constant nominal net income than with a shrinking nominal net income.
The degree of money illusion might differ among countries, for different kinds of taxes and it will also depend on the extent of inflation. Fiscal exploitation of money illusion is easy if inflation automatically increases real tax revenues without further political actions required.
With this background it is the objective of this study to measure by the use of time series analysis the extent of both types of fiscal drag for different countries and different kinds of taxes. The time series approach is preferable to looking at the characteristics of a given tax system for a certain point in time. This static approach fails to take into account the fact that the tax system is endogenous itself and that changes of the system are probably driven also by the extent of inflation and real growth.
The study is based on OECD countries' experience since 1965. The results allow for a classification of countries which is helpful to identify cases that indeed might be confronted with a tighter fiscal constraint in the future due to the end of high inflation rates.
The results suggest that the decline of long run average inflation rates will make a fiscal difference for a majority of OECD countries. In these countries, tax revenues benefit from inflation. This overall nominal fiscal drag works mainly through personal income taxes and social security contributions.
While the former does not come as a surprise due to well known bracket creeping effects the latter is a new insight. Although social security contributions do in many countries not grow automatically with inflation, it seems to be politically easier to increase contribution ceilings and rates in an inflationary environment. This hints at the relevance of money illusion in the context of taxation. Voters might be more willing to accept a growing real tax and social security burden if the net income does not decrease in nominal terms. In the countries where nominal fiscal drag exists it is persistent. Only in few cases (Belgium and Germany for individual income taxes) inflationary experience of the seventies has induced changes of the fiscal system in the direction of de facto indexation.
Finally, these results are related to present tax reforms. Recent reforms in the OECD tend to decrease income taxes and social security contributions at the cost of higher indirect taxation. Tax revenues thus are restructured away from types with a significant degree of both nominal and real fiscal drag towards types where fiscal drag hardly plays a role -be it of the nominal or real type. Therefore, taking low inflation rates and tax reforms together the presumption seems well founded that fiscal drag comes to an end.
Introduction
In recent years, politicians like to ascribe lower growth rates of tax revenues to globalization and the consequences of tax competition. Less interest is paid to another possible explanation: Inflation rates have decreased markedly in industrial countries. Countries with formerly high long-run average rates of inflation have succeeded in reducing them to levels close to zero. Although it might be premature to speak about the "death of inflation", it is hard to imagine for industrial countries a return of inflation rates close to the levels of the seventies in the foreseeable future. In Europe, traditional high inflation countries have entered EMU and are subject to a monetary regime that does not allow for an easy way back into inflation. The achievement of low or even zero inflation rates can be relevant for the development of real government revenues. While the seigniorage dimension has attracted some attention particularly in the EMU context (for example GROS/VANDILLE, 1995) , the impact of price stability on tax revenues has been neglected. Studies like JAKSCH (1990) or SADKA (1991) deal with cases of very high inflation.
PERSSON/PERSSON/SVENSSON (1998) look into the Swedish case in one specific year (1994) and actually find a substantial impact of inflation on real tax revenues. However, a study is lacking that deals with the long-run consequences of disinflation for revenues in industrial countries as a whole.
The phenomenon of inflation -even of a moderate level -boosting tax revenues is well known under the term "fiscal drag". It is, however, important to differentiate between a real and a nominal type of fiscal drag (URSPRUNG AND WETTSTEIN, 1992) . Nominal fiscal drag can work the following way:
With a progressive tax system and in the absence of perfect indexation, inflation shifts taxpayers into tax brackets with higher marginal tax rates. This so called "bracket creep" leads to rising tax income ratios. Since with positive nominal growth this relationship holds even in the absence of any real growth the phenomenon can be called "nominal fiscal drag".
The real type of fiscal drag does not depend on inflation. "Real fiscal drag" exists if the tax income ratio reacts positively to an increasing real income. Perfect indexation of tax brackets will not neutralize this type. A perfectly indexed tax system that is nevertheless progressive in real terms leads to rising tax income ratios with positive real growth.
It will depend on the existence of both types of fiscal drag to what extent the era of low inflation will be a restriction for the revenue side of OECD budgets. If it turns out that indexation has spread widely since the inflationary expectations of the 1970s, the death of inflation would make no difference for government revenues. Revenue constraints would then depend on the existence of real fiscal drag and future real growth rates.
With this background it is the objective of this study to measure by the use of time series analysis the extent of both types of fiscal drag. The time series approach is preferable to looking at the characteristics of a given tax system for a certain point in time (as it was done for Sweden by PERS- SON/PERSSON/SVENSSON, 1998) . This static approach fails to take into account the fact that the tax system is endogenous itself and that changes of the system are probably driven also by the extent of inflation and real growth. There can be a substantial difference between the degree of de lege indexation and de facto indexation (PADOA SCHIOPPA KOSTORIS, 1993) where the latter takes into account discretionary changes of tax rules that happen in the political process as a reaction to inflation. The German case is an illustrative example. While any formal indexation is absent in the income tax system due to a negative view on indexation in the German legal system, there have been regular adjustments of tax brackets. The constitutional court, the Bundesverfassungsgericht, has played a crucial role for introducing partial indexation by forcing the tax legislator to make tax exempt the subsistence level which is calculated on a real basis. Thus in spite of the complete absence of any formal indexation in German tax tables, there exists today a considerable extent of de facto indexation Similar considerations apply to real fiscal drag. There can be a substantial difference between the real income elasticity of tax revenues for any given tax table and the de facto elasticity which treats tax tables as endogenous and therefore takes into account their real growth driven adjustments.
Thus it has to be emphasized that the focus of this study is on de facto characteristics of tax systems along the time dimension and not on de lege characteristics of a tax system for a given point in time.
In the following section 2 theoretical considerations on the impact of inflation and growth on different kinds of taxes are presented. Section 3 presents some descriptive statistics both along the time and the cross section dimension. Subsequently, the analytical framework is introduced that allows for the measurement of the existence of both nominal and real fiscal drag (section 4). The econometric approach and the resulting tax profiles are presented in section 5. The final section 6 concludes.
Money Illusion and Fiscal Drag
For economic thinking it is not very pleasant to accept the existence of nominal fiscal drag since it implies the existence of some form of money illusion in the political system. If voters would think purely in real terms it is hard to see why politicians could use inflation to impose larger real tax burdens on citizens.
However, there is pervasive evidence of empirical psychology for widely spread money illusion. As Money illusion in the context of wages has a close relation to money illusion in the context of taxes.
In the case of wages workers more likely accept a cut of real wages with nominal wage stability than with nominal reductions of wages. The case of taxes and voters has an equivalent psychological structure: Voters more likely accept an increasing real tax burden with a constant nominal net income than with a shrinking nominal net income.
The degree of money illusion might differ among countries and it will also depend on the extent of inflation. With low inflation the nominal view leads to judgements that are also reasonable in real terms. Awareness for the importance of real economic considerations can be expected to increase with the inflation rate since people will start to notice that the nominal view is erroneous and leads to wrong decision in everyday life. In the tax context this feeds the expectation that nominal fiscal drag might work better in times of modest inflation rates whereas episodes of high inflation rates will make it harder to increase real taxes under the monetary veil.
The existence of money illusion in taxation will also depend on the type of tax and the type of taxpayer. So it might be less plausible to assume money illusion for companies whose managers are trained to think in economic terms than for private households with a probably lower degree of hard economic thinking.
Apart from that, different taxes offer different scopes for the fiscal exploitation of money illusion.
Exploitation is easy if inflation automatically increases real tax revenues without further political actions required. This is the case for a progressive income tax with imperfect indexation of brackets. OATES (1988) subsumes such built-in tax increases which are less clearly perceived than legislated changes under the fiscal illusion heading. Thus, in the case of bracket creeping money illusion mixes with fiscal illusion and both create favorable conditions for a real budget expansion.
Conditions are less favorable if inflation works the opposite way. Inflation automatically reduces real revenues for taxes with a considerable lag between the taxable event and the moment it is actually paid. The negative effect of inflation for real revenues of a tax with a significant collection lag is familiar as the Olivera-Tanzi effect (OLIVERA, 1967 and TANZI, 1977) . In industrial countries collection lags are probably relevant in the taxation of profits and property and less important in wage and indirect taxation or in regard to social security contributions which all are paid in a close timely context to the taxable event.
Concerning corporate taxation where the Olivera-Tanzi effect could have relevance it should, however, be mentioned that there are also inflation effects working into the opposite direction (SADKA, 1991) . For example, nominal accounting procedures lead to an overstatement of real income if depreciation allowances are calculated on the basis of historic nominal costs. So the overall sign of the impact can not be decided by theoretical considerations alone.
If the Olivera-Tanzi effect dominates other effects, political passivity leads for corporate taxes to a reduction of the real tax burden. In this situation, the existence of money illusion works into the opposite direction compared to individual income taxes: inflation makes it even difficult to keep real tax payments constant because this would require a nominal increase of taxes.
Inflation can be expected to reduce the real turnout of property taxation since Olivera-Tanzi is relevant as well. This kind of taxation is often based on wealth measures of past periods or even on nominally defined tax bases like standard tax values for real estate (in Germany the Einheitswert).
Here again, money illusion would lead to a decreasing real tax burden.
The highest degree of inflationary neutrality should be expected from proportional taxes without a significant collection lag. These conditions seem to be best fulfilled by transactions taxes like VAT.
Abstracting from hyperinflationary situations, neither bracket creep nor collection lag effects are at work that could pave the way for an inflationary impact.
In regard to social security contribution which have an increasing importance for the revenue side of the public sector in OECD countries, the arguments are somewhat contradicting. On the one hand it can be argued that inflation should reduce the real level (ALESINA AND PEROTTI, 1995): Social security contributions often are paid as a flat rate of income up to a maximum value. Even if the latter is adjusted more or less regularly inflation would dampen revenues. On the other hand considerations of money illusion and income taxation apply similarly to social security contributions. If employees regard these contributions as income tax equivalents, the same logic applies: With inflation social security contributions can be increased in real terms without reducing nominal net income. So money illusion can help increasing the real turnout of this type of government revenues. Nevertheless a difference to income taxation remains. In most countries there is no automatism, real increases of social security contributions have to be realized by discretionary steps like increases of contribution rates or ceilings.
Real fiscal drag, i.e. the existence of a positive relation between tax revenues and real income on the macro level, can not be explained by money illusion. It is also difficult to explain long-run real fiscal drag on a macro level simply by the progression of a tax system. Under distributive objectives the real bracket creep has undesirable consequences (STEYN AND FOURIE, 1996) : If real growth benefits all income classes it will tend to shift an ever larger share of taxpayers into the top range of marginal tax rates. In the end the progressive system would degenerate to a system of a flat proportional rate unable to achieve corrections of relative income distribution. Therefore, if voters and politicians like progression as an instrument to correct the relative income distribution it can be expected that in the political process tax brackets will be adjusted for real growth. If these adjustments occur on a regular basis, the tax ratio is not affected by real growth.
More adequate explanations for the existence of real fiscal drag obviously originate from arguments being discussed in the context of Wagner's Law like median voter's tax price and income elasticity of public good demand (for example: BLANKART, 1998, 143-172) . Abstracting from other kinds of revenues the government budget constraint implies public expenditures to equal tax revenues. In this sense saying that real fiscal drag exists for total taxes is almost synonymous to the statement that Wagner's Law holds. 1 The empirical literature on the validity of Wagner's Law is already broad (for a recent survey see PEACOCK/ SCOTT, 2000) and it is no direct objective of this study to further elaborate on this issue. For the study of nominal fiscal drag it is, however, necessary to have some understanding of the extent of real fiscal drag -the Wagnerian dimension -as a reference point. In order to know how inflation changes the growth of tax revenues one has to know what the underlying relation between taxes and real income is.
It is obvious that both types of fiscal drag are of a very different quality. While the nominal type has to do with a lack of economic rationality in the form of money illusion that is in danger to be abused by politicians, the real type can possibly be ascribed to voters' preferences. This difference is i mportant for normative conclusions: From an economic point of view the existence of nominal fiscal drag will arouse more criticism than the existence of real fiscal drag. For the latter the normative conclusion crucially depends on the individual judgement concerning the optimal size of government.
Descriptive Analysis
Annual data on tax revenues used in this study originate from OECD Revenue Statistics. Data on GDP and the GDP deflator originate from the OECD Fiscal Positions and Business Cycle database. (Table 1) shows different developments for different kinds of taxation. The overall increase of taxes can not easily be explained by inflation. Although the inflationary seventies were characterized by a substantial increase of taxes the same is true for the second half of the low inflation sixties. The picture would, however be compatible, with the existence of a combined real and nominal fiscal drag. In this sense, high real growth could explain the increase of tax levels in the sixties while the significant increase of inflation might have done the job in the two following decades.
Differences between types of taxes partially correspond to the above considerations: Almost two third of the increase in the individual income tax ratio over the whole period took place in the inflationary decade 1970-1980 -a clear indication for the absence of perfect indexation provisions and the effectiveness of nominal fiscal drag in a progressive income tax system. Inflation did not boost revenues from corporate income, goods and services or property taxes: these tax ratios did hardly move or even declined in the seventies. Social security contributions show a behavior quite similar to that of individual income taxation: inflation in the seventies was paralleled by a marked increase which constitutes almost half of the increase in social security contributions over the whole period 1965-
1996.
Table 2 reveals some cross section characteristics for OECD countries. For that purpose, countries are separated into two groups -countries below and above the median inflation rate and the median real growth rate, respectively. With nominal (real) fiscal drag, high inflation (growth) countries should be characterized by larger tax increases than low inflation (growth) countries. The ANOVA test for differences in the mean shows significant differences along the inflation dimension. Increases of the overall tax rate was more than 4 percentage points larger in high inflation countries than in low inflation countries clearly indicating nominal fiscal drag in the cross section perspective. Statistically sig-nificant (on the basis of at least 10% significance level) are also the differences for income taxes and -unexpectedly -taxes on goods and services. Differences for the growth dimension are not significant with the exception of corporate income tax where high growth countries show larger increases of tax income ratios.
While these results indicate that inflation may indeed be relevant for real tax levels, the descriptive aggregate view conceals substantial differences between countries and does not allow for a proper distinction between real and nominal fiscal drag. "high" and "low" stands for above and below median, non weighted means.
The Classification Approach
For the further analysis the following framework is used inspired loosely by a similar classification in PADOA SCHIOPPA KOSTORIS (1993) . Equation (1) serves to define the concepts of real and nominal fiscal drag and to relate this differentiation to indexation.
The logic of these definitions is the following: The first consideration is of a real nature and is based on the question how a real expansion of income affects the tax ratio in the absence of any inflation.
The second consideration is of a nominal nature and is based on the question how a nominal expansion of income affects the tax ratio in the absence of any real growth.
(1)
Real fiscal drag (real fiscal anti-drag) can be defined as a case where the tax income ratio reacts positively (negatively) to an increase of the nominal income holding the price level constant, i.e. β>0 (β<0). Real fiscal drag is absent with β=0. It might be tempting to use the terminology progression (regression) for this differentiation. As explained above, however, there is no self-evident relationship between static progression and real fiscal drag in the time dimension since the tax system's degree of progression is endogenously decided in the course of time and influenced by real growth and inflation. Therefore it seems preferable to avoid this misleading terminology. (1) is used which is also a convenient starting point for the empirical analysis.
( The concept of indexation can now be related to this classification. Perfect indexation of a tax is given when inflation does not have any impact on the way real income affects the tax level (ϑ=0, i.e. cases AA, NA and PA). All other cases are characterized by imperfect indexation. Here, however, a further differentiation is necessary depending on whether imperfect indexation leads to nominal fiscal drag of the same or the opposite sign as real fiscal drag.
Incomplete indexation is given whenever a purely nominal expansion of income has an effect of the same sign as the effect resulting from a purely real expansion. In a system of real fiscal drag this means β > γ (case PP). In a system of real fiscal anti-drag this means β < γ (case NN). In both cases, de jure or de facto indexation procedures work that offer a partial compensation for the inflationary element of nominal growth in the determination of the real tax burden.
Over-indexation is given whenever adjustments of taxes for inflation do not only neutralize effects of a merely nominal income expansion but even have an overcompensating character. In this situation a purely nominal income expansion has an effect on taxes with the opposite sign to the effect resulting from a purely real expansion. Within a structure characterized by real fiscal drag this means γ >β (case PN). With a structure characterized by real fiscal anti-drag over-indexation implies γ < β (case NP) .
Cases AN and AP do not fit easily into this indexation context. Both cases are characterized by the fact that a merely nominal expansion of income has an effect on the tax income ratio while a real expansion has not. These cases are logically different from the preceding cases. While in the above cases the inflationary impact is associated with an underlying effect from a real income expansion that feeds into the nominal sphere, this real effect is absent here.
Resulting Tax and Country Profiles
A straightforward way to classify countries within the framework of Table 3 is to estimate equation
(2)' with u t as the random disturbance term for each kind of tax and for each country.
(2)'
There are, however, two main econometric complications that have to be taken account of. First, there might be a simultaneity problem as the tax ratio can have an impact on the explanatory variable since the tax burden is likely to be a determinant for real income and might also affect the price level.
The use of instrumental variables is the standard way to deal with this difficulty.
Second, similar to the empirical approaches testing Wagner's Law (HAYO, 1996) there is the danger of spurious regression since the variables are likely to be integrated. Indeed standard unit root tests (Augmented Dickey Fuller, not reported) indicate the existence of unit roots. The criticism for this kind of test is well known. A low power implies that often the null hypothesis of a unit root can not be rejected even if the time series is stationary. Nevertheless, without further justification it would not be legitimate to estimate equation (2) in levels. This justification could be derived from evidence for the existence of a cointegration relation. Since in the case of more than two variables the Engle-Granger approach is not appropriate, the Johansen test for cointegration is applied.
The Johansen procedure (appendix A.1) clearly rejects the null hypothesis of the existence of none or only one cointegrating relationship among the three variables. In a majority of cases the procedure also rejects the null of the existence of at most two cointegrating equations and thus hints on the existence of three cointegrating equations. This outcome where the number of cointegrating equations is equal to the number of variables indicates that the included time series are stationary. It obviously stands in contrast to the results of the unit root tests. In regard of the low power of the latter the Johansen result can be regarded to dominate the results from the Dickey Fuller tests.
Thus, equation (2) is estimated in levels. In the instrument variables estimation the Newey-West covariance matrix is used which gives consistent estimates in the presence of both heteroskedasticity and autocorrelation. A time trend is included in the estimation of (2) in order to allow for long-run changes in the tax structure. Lagged values of the explanatory variables are used as instruments.
In the appendix (A.2) the estimated coefficients are reported. Estimations are based on annual data for 1965-1996. On the basis of at least a 5% level of significance all available country tax combinations are classified according to the scheme of Table 1 . Tables 4-10 summarizes the resulting profiles.
Judging on the basis of total government revenues, OECD countries can be divided into two groups. Due to perfect de facto indexation inflation does not seem to have an impact on tax ratios in 10 countries, whereas in a majority of 13 countries the analysis indicates a positive nominal fiscal drag.
Apart from the case of Canada inflation never has a negative impact on the aggregate revenue level. 6 countries are of the super-neutral type in the sense that neither inflation nor real growth have a measurable impact on revenues in relation to income.
Disaggregating government revenues reveals clear differences among types of taxation along both the nominal and the real dimension. Turning to the nominal dimension, inflation tends to have effects that confirms the empirical relevance of the above theoretical considerations.
Inflation is of significant importance in the case of income taxes. For income taxation, there is as expected a difference in sign between individual taxation and corporate taxation. For individual income taxes government revenues -with the exception of Canada -are not hurt by inflation. On the con-trary, OECD countries are split even into one group with no inflationary impact and another group with positive nominal fiscal drag. In contrast to that, corporate taxation is characterized by a significant group of 7 countries with a negative impact of inflation on the tax level. In these countries inflation seems to be helpful for companies to reduce tax burden. Thus Olivera-Tanzi like effects seem to dominate effects with the opposite sign.
The insights from the descriptive analysis are also confirmed in regard to social security contributions which show very much the same profile as income taxes on individuals, i.e. in a large group of countries inflation helps to increase the real burden. Property taxes similar to direct corporate taxes show for a non negligible group of countries a negative impact of inflation on revenues and are largely neutral otherwise. Taxes on good and services are the most neutral type of tax in the sense that here the largest groups exist where any nominal fiscal drag is absent.
Having a short look on the real dimension it turns out that from the perspective of a revenue seeking government real growth is not helpful to increase corporate income taxes, property taxes and taxes on goods and services. On the contrary, for these revenue categories tax income ratios tend to decline with real growth in a number of countries. For taxes on goods and services this negative impact could possibly be explained by the fact that growth typically is accompanied by shrinking shares of aggregate consumption in GDP. In contrast to that, social security contributions and individual i ncome taxes offer the widest scope for rising tax ratios under the condition of positive real growth. It is possible that the degree of indexation changes in the course of time. As suggested by the theoretical considerations above an experience of high inflation may increase awareness for real consequences of inflation in the fiscal system and thus lead to de facto indexation. The case of Turkey with an average inflation rate of 30 percent illustrates this view, since nominal fiscal drag is largely absent for Turkey.
In the seventies, inflation rates in OECD countries on average more than doubled in comparison to the second half of the sixties (see Table 1 ). This new experience might have induced changes of the de jure indexation procedures or at least the de facto indexation behavior. Being made more alert by an inflationary decade voters might have forced politicians to correct more frequently for the consequences of phenomena like bracket creep. CUSUM tests indicate for a number of cases the possibility of structural breaks in equation (2) around 1980 (not reported). On that basis, a Chow test was applied to test for a structural break in 1980. In the majority of cases structural stability of equation (2) over the whole period can not be rejected with a significance level of at least 5% (see Appendix A.3). Among the cases with a structural break there is no general tendency in regard to nominal fiscal drag. There are only very few cases where inflation of the 70s seems to have induced a change of fiscal structures towards indexation: For individual income taxation, Belgium and Germany are the only cases, where a positive nominal fiscal drag before 1980 was neutralized afterwards by de facto indexation. If one further takes into account that a number of the detected structural breaks occur without inducing a change in classification, the conclusion seems to be justified that the structure as described in the Tables 4-10 is largely stable in qualitative terms.
Conclusion
These results suggest that the death of inflation or -to put it more modest -a decline of long run average inflation rates will make a fiscal difference for a majority of OECD countries. In these countries, tax revenues benefit from inflation. This overall nominal fiscal drag works mainly through personal income taxes and social security contributions. While the former does not come as a surprise due to well known bracket creeping effects the latter is a new insight. Although social security contributions do in many countries not grow automatically with inflation, it seems to be politically easier to increase contribution ceilings and rates in an inflationary environment. This hints at the relevance of tures. For a given income elasticity of the demand for public goods this tends to restrict the scope for a future Wagnerian expansion.
Appendix A. 1: Johansen Cointegration Test
The Johansen procedure was applied to the three variables P P Y Y T log and log ), log( , assuming an intercept and trend in the cointegrating equation. On the basis of the Akaike statistic 5 lags were included in the procedure. In the table, X**(*) means that the null of at most X cointegrating equations is rejected with a significance level of 1% (5%).
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